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Warning: PAJ Data was not available on download time. You may get 
bibliographic data in English later. 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Utility model registration claim] 

[Claim 1] It is the noise prevention choke coil characterized by preparing the 
metatarsus core which constitutes the short circuit magnetic path for said outside 
magnetic path being formed in a part with an outside core with a magnetic gap in 
the choke coil for two lines which has two coils connected between power-source 
2 electric wire and a load in each Rhine, penetrates this coil, and constitutes a 
magnetic circuit ( outside magnetic path), and short-circuiting this outside 
magnetic path. 

[Claim 2] It is the noise prevention choke coil which said outside magnetic path is 
formed through a part of outside core, magnetic gap, and metatarsus core in the 
choke coil for two lines which has two coils connected between power-source 2 
electric wire and a load in each Rhine, penetrates this coil, and constitutes a 
magnetic circuit (outside magnetic path), and is characterized by make it this 
metatarsus core short-circuit said outside magnetic path. 
[Claim 3] Said metatarsus core is a noise prevention choke coil according to 
claim 1 or 2 characterized by being built with the ingredient of said outside core 
and the permeability more than comparable. 



[Translation done.] 
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reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the noise prevention choke coil mainly used for the 
power-source input sections, such as electronic equipment, as a part of noise 
filter circuit. 
[0002] 

[Description of the Prior Art] 

The coil inserted in the power-source input section of electronic equipment has 
most common mode choke coils used in order to prevent the switching noise 
generated from switching power supply. Moreover, in order to control the higher 
harmonic (a higher harmonic means the frequency of an about [ secondary - the 
20th order ] to 50 or 60Hz, and internationally regulated in lEC-standards pub- 
555-2 grade by some devices since the failure is actualizing.) which is at issue by 
starting the harmonic voltage distortion of electric power system recently, the 
reactor which has the normal mode inductance of a large inductance (1mH- 
10mH) is used. 



[0003] 

In drawing 12 , the theoretical formula showing the ratio of the n-th higher- 
harmonic current of the power-source rectifier circuit 100 in case there is no 
reactor 102 becomes like a degree type. 

in /ii =2 sinnpi 12- (sinnpialpha and cospialpha-n cosnpialpha sinpialpha) 
/n (n2-1) (pialpha-sinpialpha and cospialpha) 

However, alpha=(pi-2gamma) /2pi gamma: Conduction initiation angle On the 
other hand, if a reactor 102 is inserted, the conduction initiation angle in a top 
type can be brought forward, and a higher-harmonic current can be controlled. 
Moreover, a common mode impedance can be enlarged by inserting the 
common mode choke coil 101, and a common-mode-noise current can be 
controlled. 
[0004] 

When it constitutes the reactor 102 and the common mode choke coil 101 for 
higher-harmonic-wave current control which are shown in drawing 12 , 
conventionally, the core 1 1 3 which becomes with a ferrite or the amorphous 
magnetic substance as shown in drawing 13 is looped around coils 1 1 1 and 112 
to an inphase, and the common mode choke coil 101 is constituted. Furthermore, 
the reactor 102 for harmonic restraints which looped around the coil 122 was 
connected to the core 121 which becomes this common mode choke coil 101 
and serial by ferrosilicon etc. 
[0005] 

[Problem(s) to be Solved by the Device] 

As mentioned above, the common mode choke coil 101 and the reactor 102 for 
harmonic restraints were conventionally constituted as components according to 
individual which carried out mutually-independent, respectively, and the power 
circuit shown in drawing 12 was constituted by connecting. Therefore, in needing 
three coils and two cores, it needs to be connection worked between these. 
Moreover, since the number of components turned into plurality, the component- 
side product had the fault that become large, and it was expensive and 



equipment became large-sized. 
[0006] 

When it is used for the power circuit of electronic equipment except for the fault 
mentioned above, this design has common mode noise and higher-harmonic 
depressant action, and it is small, and a mounting tooth space is also small, and 
it aims at offering a cheap noise prevention choke coil with a harmonic restraint 
function. 
[0007] 

[Means for Solving the Problem] 

In the choke coil for two lines which according to this design has two coils 
connected between power source 2 electric wire and a load in each Rhine , 
penetrates this coil , and constitutes a magnetic circuit ( outside magnetic path ) , 
said outside magnetic path is formed in a part with an outside core with a 
magnetic gap , and the noise prevention choke coil characterized by to prepare 
the metatarsus core which constitutes the short circuit magnetic path for short- 
circuit this outside magnetic path is obtained . 
[0008] 

In the choke coil for two lines which have two coils connect between power 
source 2 electric wire and a load in each Rhine again according to this design , 
penetrate this coil , and constitute a magnetic circuit ( outside magnetic path ) , 
said outside magnetic path be form through a part of outside core , magnetic 
gap , and metatarsus core , and the noise prevention choke coil characterize by 
make it this metatarsus core short-circuit said outside magnetic path be obtain . 
[0009] 
[Function] 

According to the above-mentioned configuration, the outside magnetic path 
which has a gap acts as a magnetic path which secures the inductance of the 
normal mode for a harmonic restraint, preventing the magnetic saturation by the 
fundamental wave or higher-harmonic current of the large amplitude, and a 
metatarsus core acts as a magnetic path for obtaining the common mode 



inductance for common-mode-noise prevention. 

[0010] 

[Example] 

A big normal mode inductance as mentioned above is required to control a 
higher harmonic, and it is required not to be saturated with the large fundamental 
wave or higher-harmonic current of the amplitude moreover. On the other hand, 
in order to prevent common mode noise, the inductance (for example, 1mH- 
10mH) of suitable magnitude and a common mode inductance with a RF 
property (for example, 10kHz - 30MHz) are required. 
[0011] 

Drawing 1 is drawing showing the outline of the 1st example of this design. In 
drawing 1 , Core A and Core B are cores of the easy form which constituted the 
ferrosilicon which is a magnetic material with saturation magnetic flux density 
high for example comparatively, amorphous magnetism material, a ferrite, etc. 
with means, such as punching and a laminating, or a fine-particles press, 
sintering, etc. As for these cores, a magnetic gap 3 is formed between the both- 
sides legs which it will counter for each other rather than the central leg if die 
length is short, and the leg of both sides compares the central leg of Core A and 
Core B and arranges. The leg of both sides acts with the core body section which 
has connected these as an outside core for formation of the outside magnetic 
path 4 with a magnetic gap 3. Moreover, the central leg is acting as a metatarsus 
core for forming the short circuit magnetic path 5 which short-circuits the outside 
magnetic path 4. 
[0012] 

The legs 41 and 42 of an outside core are looped around so that the direction of 
a volume which coils 6 and 7 looked at from each input edges 61 and 71 or 
outgoing ends 62 and 72, respectively may become mutual in this direction. In 
fact, a bobbin is looped around coils 6 and 7 and the legs 41 and 42 of an 
outside core are inserted in this bobbin. 
[0013] 



When this noise prevention choke coil 1 is inserted in a serial in power-source 
Rhine and two Rhine between loads, magnetic flux phi 1 generated in coils 6 and 
7 according to the energization current I including a fundamental wave and a 
higher-harmonic current And phi 2 a part (phi1-phi3 and phi2-phi4) should pass 
the outside magnetic-path 4 section -- respectively ~ a coil 7 and six parts ~ phi 
2 And phi 1 additive **** -- like In addition, (phi 3 and phi 4) it flows in the 
direction mutually negated in the short circuit magnetic-path 5 section. In this 
case, the magnitude of the amount (phi 3 and phi 4) of additive **** magnetic flux, 
the magnetic flux denied the amount (phi1-phi3 and phi2-phi4) of the becoming 
magnetic flux mutually, and the becoming magnetic flux is decided by relation of 
the magnetic-path length of the die length of the magnetic gap 3 of the both-sides 
leg, the cross section, the cross section of a metatarsus core, the short circuit 
magnetic-path 5 section, and the outside magnetic-path 4 section etc. Since the 
magnetic gap 3 is formed in the outside magnetic path 4 in fact, magnetic 
reluctance is phi2-phi4 greatly. Parenchyma top 0 and phi1-phi3 You may 
consider parenchyma top 0. 
[0014] 

Thus, the normal mode inductance which shows effectiveness so much to a 
fundamental wave and a higher-harmonic current is the magnetic flux phi 1 which 
flows in the coil 6 section of an outside core. And magnetic flux phi 2 which flows 
in the coil 7 section It becomes the sum of the inductance generated in each coil. 
When the current of a common-mode-noise component flows magnetic flux phi 5 
by the current of the common-mode-noise component which flows to a coil 6 And 
magnetic flux phi 6 by the current of the common-mode-noise component which 
flows to a coil 7 a part of each magnetic flux -- phi 7 and phi 8 It superimposes on 
the metatarsus core section. ****** - At the coil 7 section of an outside core, it is 
phi5-phi7. It carries out and is phi 6. To an opposite direction, it is phi6-phi8 at 
the coil 6 section. It carries out and is phi 5. It flows to an opposite direction. 
[0015] 

On the other hand, magnetic reluctance is large like [ since there is a magnetic 



gap 3 in the outside magnetic-path 4 section ] the case where it is a normal mode 
noise, and it is phi5-phi7. Parenchyma top 0 and phi6-phi8 You may regard it as 
parenchyma top 0. Therefore, a common mode inductance turns into an 
inductance generated in each coil by the magnetic flux which flows to a part of 
short circuit magnetic path 5 and outside magnetic path which has each coils 6 or 
7. Therefore, a theoretically common-mode inductance is set to one half of 
normal mode inductances. Although the metatarsus core section is 
superimposed on the magnetic flux generated to common mode noise, since 
common mode noise is a minute current (dozens of mA - hundreds of mA) 
compared with a fundamental wave or a higher-harmonic current (for example, 
1A-10A) and the magnetic flux generated to a normal mode noise is the direction 
negated mutually, magnetic saturation cannot happen easily, and the cross 
section is made small enough compared with the cross section of an outside core. 
[0016] 

In addition, an outside core is used as two U typeface cores, and in a metatarsus 
core, even if it forms the same magnetic circuit as drawing 1 using one l-shape 
core, the same effectiveness is acquired in respect of an inductance. Moreover, 
the thing of the configuration shown in drawing 1 , without being based on two 
cores may be built from the start for ferrosilicon, amorphous magnetism material, 
a ferrite, etc. with means, such as punching and a laminating, or a fine-particles 
press, sintering, etc. However, as the 1st example of this design is shown, it 
forms with the core which made the outside core and the metatarsus core 
ferrosilicon, and made amorphous magnetism material integral construction by 
the fine-particles press, sintering, etc. of punching and a laminating, or a ferrite, 
and it is [ direction ] still cheaper and the effectiveness on an assembly is also 
large. 
[0017] 

Drawing 2 is the perspective view showing the 2nd example of this design. An 
outside magnetic path consists of a part of metatarsus core 1 5 of the l-shape of 
14 or 1 outside core of two U typefaces, and a magnetic gap 3. Moreover, the 



coil is looped around so that the direction of a volume seen from the input edge 
or the outgoing end may become the core body section which is the connection 
section of the two legs in the outside core 14 in this direction. Since the situation 
of the magnetic flux of this example and the normal mode inductance, and the 
common mode inductance are the same as that of the 1st example, explanation 
is omitted. 
[0018] 

The description of the 2nd example separates the metatarsus core 15 completely 
with the outside core 14, and is being able to use the core of different magnetic 
properties from the outside core 14 as a metatarsus core 5. Since the magnetic 
gap for preventing magnetic saturation to an outside magnetic path is prepared 
to the big normal mode inductance as mentioned above for control of a higher 
harmonic and control of common mode noise and a big common mode 
inductance being required, effectual permeability is falling, and in order to obtain 
a required inductance, it is necessary to perform many coils. Therefore, it is 
necessary to enlarge the so-called window surface product for a coil, and 
becomes a big choke coil inevitably. On the other hand, in order to make it the 
smallest possible choke coil, it becomes important how the window surface 
product for a coil is secured effectively. The example of **** 2 also solves this 
problem further. That is, as explanation of the 1st example described by making 
the permeability of the metatarsus core 15 larger than the permeability of the 
outside core 14, when the cross section of the metatarsus core 15 can be made 
still smaller and an outside magnetic path is made into this dimension, it 
becomes possible to lengthen the die length of the leg of the outside core 14, 
and the part and a large window surface product can be secured. 
[0019] 

In noise prevention choke coil 1' shown in drawing 2 , a ferrite core is used for 
the outside core 14 at the amorphous core and metatarsus core 15, a magnetic 
gap 3 sets to 0.3mm, Coils A and B are looped around 75 ******s of the lead wire 
of 0.5mm of wire sizes, respectively, and the measuring circuit shown in drawing 



3 shows the result of having measured respectively the direct-current 
superposition property of a common mode inductance in the measuring circuit 
which shows the direct-current superposition property of a normal mode 
inductance to drawing 4 to drawing 5 . The direct-current superposition property 
of a choke coil of having the normal mode inductance shown in drawing 6 known 
conventionally for a comparison and a common mode inductance was shown in 
drawing 5 . Conventionally which was illustrated, a choke coil forms the outside 
core 61 by the ferrite of high permeability [ shape / of endless ] without a 
magnetic gap, and is using the powder-compacting iron magnetic core with 
permeability lower than a ferrite for the metatarsus core 62. Coils A and B were 
looped around so that the direction of a volume seen from the input edge and the 
outgoing end might turn into hard flow mutually, and they have obtained the 
common mode inductance and the normal mode inductance. 
[0020] 

In the choke coil of the conventional method, as shown in drawing 5 , a normal 
mode inductance is obtained about 10% of a common mode inductance. 
Moreover, even if it takes the difference in a use magnetic material into 
consideration, the fall of both the inductances by direct-current superposition is 
also remarkable, and the effectiveness for harmonic restraints is very low. Since 
this cause is using the ferrite of high permeability for the outside core section 61, 
without preparing a magnetic gap, when there is no direct-current superimposed 
current, the big common mode inductance is obtained, but it is to saturate the 
outside core 61 rapidly and for an inductance to fall as superimposed current 
increases. On the other hand, in the noise prevention choke coil by this design, 
the fall of a normal mode inductance and a common mode inductance did not 
take place at all to rated current 2A, but moreover, the magnitude of a common 
mode inductance has secured about 50% of value of a normal mode inductance, 
and has obtained the inductance never obtained in the conventional example. 
[0021] 

Usually, the value of an inductance required as a reactance for harmonic 



restraints is called 1mH-10mH (copy**** No. 232 and volume [ of research 
common / electric / 46th ] No. 2 "the higher harmonic in electric power system, 
and its cure"), and, generally many inductances of the range of 1mH-10mH are 
used also for the common mode inductance for noise control. Therefore, 50% of 
common mode inductance of a normal mode inductance is obtained, and the 
configuration of the choke coil by good this design of direct-current superposition 
nature is very effective compared with the conventional approach. Moreover, the 
frequency characteristics of the inductance of the choke coil shown in the 
example of this design as shown in drawing 7 are 1 MHz at normal mode. It is 
obtained to the above and is 100Hz - 1kHz. Not only a higher harmonic but 
10kHz - 1MHz It cannot be overemphasized that the big effectiveness also to 
control of a normal mode noise is acquired. 
[0022] 

Next, the effectiveness when connecting two 6800pF capacitors to the noise 
prevention choke coil of this design, as shown in drawing 8 , and constituting a 
noise filter is explained. The damping property in the common mode which 
measured this noise filter by MIL-STD-220A is shown in drawing 9 . It is 150kHz 
from drawing 9 . 20dB or more and 1MHz - 30MHz It turns out that attenuation of 
40dB or more is then obtained. Moreover, the same noise filter was mounted in 
switching power supply, and the result of having measured the electrical potential 
difference between noise terminals by the FCC standard was shown in drawing 
10 . 500kHz while near shows the damping effect of a switching noise 30dB or 
more - 450kHz - 15MHz up to -- it turns out that the generated switching noise is 
controlled effectively. The higher-harmonic depressor effect in that case was 
shown in drawing 1 1 . 9.5% - 75.6% of suppression effectiveness is acquired to 
the higher harmonic of 150Hz - 650Hz measuring range. 
[0023] 

[Effect of the Device] 

According to this design, as stated above, though it is one component, common 
mode noise, a normal mode noise, and a higher harmonic wave can also be 



controlled effectively, it is small, and a small and cheap noise prevention choke 
coil can be offered, and a mounting tooth space also carries out a big 
contribution to implementation of small and low price electronic equipment with a 
more effective higher harmonic wave and a noise control function. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram showing the configuration of the 1st example 
of the noise prevention choke coil by this design. 

[Drawing 2] The schematic diagram showing the configuration of the 2nd 
example of the noise prevention choke coil by this design. 
[Drawing 3] The measuring circuit of the normal mode inductance of the noise 
prevention choke coil by this design. 

[Drawing 4] The measuring circuit Fig. of the common mode noise of the noise 
prevention choke coil by this design. 

[Drawing 5] Drawing having shown the actual measurement of the direct-current 
superposition property of the commonness of the noise prevention choke coil by 
this design, and the noise prevention choke coil of the conventional method, and 



the inductance in Normal both the modes. 

[Drawing 6] The commonness of the conventional method, the perspective view 
of an example of Normal both the mode combination noise prevention choke coil. 
[Drawing 7] Drawing having shown the frequency characteristics of the normal 
mode inductance of the noise prevention choke coil by this design. 
[Drawing 8] The example of a circuit constituted in the noise filter using the noise 
prevention choke coil by this design. 

[Drawing 9] Drawing having shown the example of a damping-property 
observation in the common mode by MIL-STD-220A of the noise filter shown in 
drawing 8 . 

[Drawing 10] The example which shows the noise filter shown in drawing 8 to 
switching power supply, the actual measurement, i.e., the noise depressor effect, 
of the electrical potential difference between noise terminals at the time of 
mounting. 

[Drawing 1 1] Drawing having shown the actual measurement of the higher- 
harmonic depressor effect at the time of mounting for the noise filter shown in 
drawing 8 in switching power supply. 

[Drawing 12] Drawing showing the example of the power-source input circuit to 

the electronic equipment by the conventional choke coil. 

[Drawing 13] Drawing showing the concrete connection condition of the choke 

coil of the conventional method. 

[Description of Notations] 

1 V Noise prevention choke coil by this design 

3 Magnetic Gap 

4 Outside Magnetic Path 

5 Short Circuit Magnetic Path 

6 Seven Coil 

61 71 Coil input terminal 
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[Drawing 1] 





[Drawing 7] 
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[Drawing 5] 




[Drawing 12] 
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[Drawing 10] 




[Drawing 11] 
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